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[ff!3fc« 1 ] 

trie h l^>^^^)lH^BUlS^S#:^l*l^^$ti^jm^i:, 
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[0 0 0 1 ] 

AT^-lrX^^E'; (dynamic random access memory : DRAM) £ 7t(± D R AMiStf 
[0 0 0 2] 

DRAMl/:(iDR AMlf f^M ^ (IT, fCDRAM) K*3V>"C\ 
yf- (deep trench : DT) rt£5gJS$*ifc> * 0 ffl<7)+ t , h^HJ^ (active 

area : A A) tcDjgMlC gfT. h? 1 ^ (surface strap : S S) 

#^^^±^^tt^tt^^^E'J -fe;K^$EM^- hffl^MO S (metal oxide semiconducto 
r) h7>y^^v-x/F>^>EIS[i^ A*«aSiiSo 
[0 0 0 3 ] 

123 (a) ££0*1212 3 (b) , 124 (a) £><£OniI2 4 (b) U\ SSin>^ 
y b «:ft4DR AMOWf®fll«03KjSXeo— ^^^Ltv^ 0 123 (a) joiOHU 
2 3 (b) K^-fJ: 9 n>**h (^M*m§) <rtfrfc\Z%-5L*>^ XhV-yV-K 
1 0 1 £S£B$«£aMC. h U>^±M>mm (trench top oxide : TT0) 1 0 2 £ X Zf 

ffcil 0 3©±«<)|BII*tw|fe*StL4fc*, #9-gMLjlSl 0 3-tfc*l 0 4ji*SJ*$tL 
SifcKJ:*), v0 n^fO^itl 0 5*>fflttj&**ffi-f *„ 124 (a 

) & x z/m2 4 (b) k^i-j: •? wtitmnm i o 6^oi*)fptc^f^$n^o 

[0 0 0 4 ] 

mmmmm 1 o 6 1 o 5<&«m*tfrLTftALfc*#Mfc«\ 

l o srt-etttfcU v-*/ K W >W:m.m l o 7 a «t i)iRvM£iIfc^RateiMi 1 0 8 
Zm&L-f z> 0 fcWm 1 0 8offftCJ:oT, ifctfeS 1 0 8 fc , h £#A,T-*t|6]-f & V 
K w l 07 ht, <offltz&v&;*y^X)\/- «Fte#2&'fls-*-&o 

[0 0 0 5] 

ifc, BI2 4 (b) C^tJ:^:, 1 ©£W#*^5MMftli*U 0 9 

mitv^o z<7)fz#>. mmmmm 1 o 6*«mm*:*#u o 5Hoxe^i/+^ 

ZOtztb, BMg-r-S. 1 OM± CO y'J n U £<Z>«B55-T? 

[0 0 0 6 ] 

[WHvfclR 1 1 #882000-294747-3-&fR 
[l&^O^] 

L «t -5 -final 

[0 0 0 7] 

•f S fe^tJbSo 
[0 0 0 8] 

(iiat 2004-3028141 



mm 2 0 0 4 - 0 0 2 2 3 0 ^- V : 2/ 

tzawrzm i mmmt, v vy^mumm^mu^mwmmmz^m^^tzmkm 

m<D%m±.<DY- bmm±^Eim^ittzr~ nit, mmr- i-mnTo^-v^m 
mzikts- x 9 ^m%ttmw&WL<onM^$Lzixtzv-7./ >&mm t> mum 1 
sm§i±. mum i mm jSct^Buiey-^/- >jm^ov^-r^^-^<7)±^ 

[0 0 0 9] 

^iiin/c^ l Hit , ^tt-S^t^v^^fMtSlit, Huie^o±^tc*5v^T 

, y-Mit, Buisr- vmu<DT<D^-^ ^)vmw.*&ts x o ^zmu^i^^Komw 
\z^^Ktzv-7./ yv4 y\tMmt^ ^-fhY^yv^^^m-^-^-TMt, m%z 
m2mmmz--umi:-f2>z\tt<z£V)^ mum 1 mmm<7)±mzm&mtz>j:nt, mm 
m&ztitzmum \mmm±, &xi/muv-x/ kw y^m^-^fD^z^-t^ 

[00 10] 

b«j ^ $ tt & £mfc mi* if* h & <d m m. sf* a** b& $ & c <t -en w mztitzm 
^(Dmm^ntzmM^mmir ^m^iza^^u^mmnm^m^m^m^tti, i> <d 

"C <£> o 

[0011] 

[0 0 12] 
[0 0 13] 

(» i mm&m) 

& 0 mi (a) tmi (b) «anit:^i-4ti«n«*:*-r-6o mi (a) > n 
(b) izm-rxiiz, ^mw-mu\<omm\iz^ ^)vm.n.2mm^fix^^o ^-mfa&m 

[0014] 

y- Kl 3, Jiy-mtWkl 4^CJ: <9 fftJ&^&o l£fficS 1 1 it, «x.«TA s *f 0?F*G 

±twt£tMI 1 l^«$ti^e®tH(?|W)Ci«$^^^1-^o 
[0015] 

*?-tftii4it, «^.tf->'j n^m^Mtc x vmmzti, vvy^-vnm 

Eft-T^o * v-^bBUl 4 0_t3S{i. ^4 < U f 1 O^I i: PI $ is * 

ttimE# 2004-3028141 



mm 2 0 0 4 - 0 0 2 2 3 0 ^- v : 3/ 

ill 4 t^2»#^mi OMfc<^tc£liU±ffM£^&^ 0 
[0 0 161 

^^-mfDiii 4c7), (Dmm^hMia, Ltzmm±^a, x^-vmmmi 

[0 0 17] 

XM/-yV-F13li, M/ ?*fe*i§l 1 2 . ii 9 - SHfcflg 1 4 Jh 

[0 0 181 

t; h - K 1 3±tCi3V>T, * h K 1 3 <D—1ffifrh*%:&&i1:<Dm 

ittcti, h \/y^-±.m'MWk (trench top oxide) 1 6 »b 0 h 1/ > f-_t*£*iJiI 1 

6f±, ^-^HtlHI 1 4 t|BIi:W*4^ i ft, *iWi:a, y'J3>lftIi:j:t) 

1fJ&£ft&o h l/>f±«fll 60J¥$ti> tftfxJf 5 0 nm~ 1 0 0 nm-C$>2> 0 
[0 0 191 

|ft^K£>^T. M->^±«M1 6£«H*LTv^ 0 ^T-^il^liM 1 7 (±. 
0±>V> hffiitOffiS^H^v>T?t 1 8 ^^t. -Oit 1 8 hi/ 

--7V-K1 3 0Jt® X , ^o#ag#^l co^Mco^$J^±<7)jim(;f^$ 

ft&o tT-^I^Il 1 7l±, ST I (shallow trench isolation) «ii£;frU #UxJdf 

[0 0 2 01 

i ±^nii^a^m^ <b ft^r- h m%m 21, h me 22, y'jt^Ki 

2 3, +^';7"ail2 4!5^MgtiSo r- MI2 2 C0ffi#(±^fk £ ft. .KOfcg 
H^<tM2 6tf ? M$tL£ 0 r- h«it(i. ^rtA'y^C ( hU > ^ ±.%eM M 1 6 is J; 

^^^ifjui 7±) th, Y-vmmm2 ifimfrnfzft^%mztiz>o 

fc, v-X/Kl/^ yfotikm 2 5 $ ft £ o ^SfWfK 1 ±-CBMg1" Sh7>yA^ 

OV-X/Kl/^yKti2 5ii:, ^il i: $ *iTv^ 0 ^- Mtit^fflSJi^ii, J*^- 

[0 0 2 1 1 

r- Ht2 2fi, m^*fc^2»A£ft&-<hKJ: »9 $ft£*°'J v'J 3> 

^<b*?t$;£ft&o i"J-*M KH 2 3 fi. 0Ox.tf* >yxr-> v lUM K/^ff J&$;}x&o 
y y«H2 4 f±y^-+r*&*i)g|l 5 t|l]CM*4-^M1f$;£ft. v"Ja 
>Mlfclll^*/&£ft&o 
[0 0 2 2 1 

[0 0 2 3] 
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b y -y y°m<ommmmm 3 l^^^^a^^^o -t&m. ^2»m^3 1 

l_h (J;t)mi:ii, V-^/Kl/^yjH:ti2 5±) fel£-fZ> 0 Mili3 1 
n J: * Y V-VJ- VI 3 t Y'V^yW^M 2 5 t 

[ 0 0 2 4 J 

^i^ttetL^o #*#:^«i±o^®tc, ix.ify'j3>nt (s i o) mfrhmnzzn 
& m m^m 3 2 tt^> 0 m mmmm 3 2flc«, 3 3 # £ ^ > * ? h 3 

4m&lhti& 0 ny^F34 i±, gc^H 3 3 t , 1 ±0 h 7>y^no 

£ Q y 7°*fe*illfl2 4 f±, Ell (a) t £ ®f MKis v>T-gK7m* $ *u :«fit 
[0 0 2 5] 

HI (a) *3 J: 0*0 1 (b) ^7^1-#2i#:feit^mcoM^y7Vi^ov^T, HI 2 ( 
a) £ £0*13 2 (b) -012 ( a ) *3 «fc 0*0 1 2 (b) LTtft & Q HI 2 (a 

) -Ell 2 (a) 12. [211 (a) t m Cftm<7)$rM^iStt.l>MXfI<7>— g&£JHK7K LT 

i^£o m2 (b) -mi 2 (b) ii, mi (b) tmc&m<7)Mffit<z&tf2>m&2:m<7)~ 
mzmjzTFix^&o &is N m3 (a) is xx/m3 (to mis^i, mi (a) is^t/mi 

(b) <D<y jl)v$wM2 x *) ±.<DMft<D&Z7Fi- 0 
[0 0 2 6] 

H)2 (a) isJ:0qi]2 (b) l^fj:^:, •>'ln>^tl4 h 

&=b*>. K^fflU 2 0«Mh[e]i:i^$^^-r^>*7-mft)iIl 4^)±S#\ 101 
fStCisv^T, 7vM/-yV-Kl 3^5t^H®mi-^^^'e > -f-±|&|f Ml 6 y 

y z tifzfeT i> * ? -mitm 1 4 ©±s^ 1 <o$i i ^ai /< 

y Fulfil 4 2 <7)J¥£(±. 1 5 0 n m- 250nmt£*i£ o 
[0 0 2 7] 

XfJL iSit/RIE (reactive ion etching) ^<D^7jt£^- - y ^ 

> r K J: 19 , ? K^liM 4 2 O^M^ ^2»#^£ 1 \z'Mir Z> YV y * 4 3 tf^&L $ tt 

zc\tiz£t)^ fofflim i i mmznzo 

[0 0 2 8] 

>k\Z^ i3 (a) iSct^mS (b) izyjkir X o l<Z % tfiJxJ£ C V D (chemical vapor dep 
osition) S^tCct(9> h 1^ > ^ffelW 1 6 OT^^fiMI" ^.^^O^ $ t X* -V -> ^ 

y- ki 3<Dmmizx <9M&&tti2>o z\<D%k%:, ijy-mitmi 4 it, ^m^mmi 

(D^mfrh 5 0 nm- 1 0 0 n mflJg^ltBI- Z> 0 * Y V-¥ J - Kl 3 ^TJ^-^till 
4hm CMZ t-C«$ti^o 77 1 4 is J: Tfx Y V-V J - K 1 3±tc 

> ^!lx.(fC VDft, CMP (chemical mechanical polishing) v£^f£ffl^T, /^y Kjjft 
ffM4 2 traces? i"C h U>f±ffitll 6 75«^fiK§n*o 

[0 0 2 9] 

tB|E#2 004-3028141 



mm 2004-002230 



^-v: 5/ 



1 2 JT^ hlx- yV- K 1 3 <W*4M# ? S^&£#l£o ^^-^-fblill 4 
<P#$-BSj&* h P>^4 3 OtBlJH^£>^ ;> K|fefiil4 2±tcB/?£$tL. f P>-f-4 3 
l*I<7)Bf^<7)^$ t tx? ^ ZfiZ> 0 Jfctc, X b V- vV - K 1 3 OWfl-JR**, hi/ 
>^4 3 Fiil4 2±KS*)&£*U ^V^T% * 7 -BJtftlK 1 4 t Hit© 

[0 0 3 01 

&»C % @4 (a) &XU t m4 (b) K^l" «£ 9 (C, «x.tf'JV^5 7'f-Ii, HXXf 
[0 0 3 1 ] 

%.iz^ g5 (a) is J; r^lEI 5 (b) c^tJ;^:, Wiif^xy h^7^>^^fflv> 
[0 0 3 2] 

HI 6 (a) is X Vm6 (b) K^-TidK. 0!lx.lfiaSftft(: «t <9 , BtBLfc^ 
#ISlOSIli:, r-h«!2 10##H2 1 aM$^4o 
4£ 1 ±<7)^M £ , h mm 2 2 <D*t#M 2 2a #\ fiJiliXVD Cif) Jt« $ ;Jx£ 
o #Cfc. >"?-_t*£iftlR 1 6 i3 i i^ST-^-^M 1 7 £^ h y^-t LT N CMPft 

[0 0 3 3 1 

17 (a) & X ZfM 7 (b) H^1-«t?K, 1 ±0£rffi, -fttiy^tt 

ft!2 2a±, b l/>f±illl 6±> ^5MJMfeilijg| 1 7_ttcr- Mi2 2«IM 
1112 2 b#\ #!lx.(£"C VDSic J; f)M$Wo MI2 2 bl^^Ii:, #iJ;L(d: 

^ 'j !9 , ->«;-9->f Ki2 3 ©W12 3 a«J&$^£o >k^^ 

2 3a ICONIC, ^Jx.(dfC V D&K i Jj , * * y 2 4 ©*mH 24a ^ ? f^$ 

[0 0 3 4 1 

H8 (a) &£Xfmz (b) i:^ti^C, t^I2 4 a±(:y- MiO/^ 

\ '7 71II2 4 ^vx^fc Lxm^tzR I ESf«IMx-;f^i:i «K MI2 

3 a, 2 2 a. 2 2b^^-x>^$^ 0 io^, ^-Mi2 2, y'Jt^Ki 
2 3 «$ti^o 

[0 0 3 5 1 

IS 9 (a) J: 0*1219 (b) £jjr*-J:-9£, « x. tf *Bft-fbffi t= <t 0 . 
[0 0 3 61 

^(c, 110 (a) is iCH 10 (b) K^-*-«fc 9 (c N * * y 7*^12 4 ^^^^ 
LTfflv^R I Effi*0**ttxyf >^i:J: D, >1-±mmm 1 6 ©—SB, 

Sfflt 1 8^j£$*L£ 0 
[0 0 3 7J 
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:(Dx 7 f>^^ MI2 1 a ^^-->r$#L4;ti:J:^ r-H»Si2 1 
tffcf&Ztl&o h 9 yVTs 9 TOV-V KU'f 2 5 £ L DD (lightly 

doped drain) fllig 1" £ *mM2 4 a £ ? t LtzJ * 

[0 0 3 8] 

^K, mil (a) iJiU'll 1 (b) IZTF-fXolZ^ Mz-tfCV D&&£Zf ^ y 

mi 7<dmi 8©rti±, *7-Mitmi 4±. iz*s<-y-&mmi s&i&j&ztiZo & 
x^—v-m&mi 5 yy°mmm2 a t ttz-i *>&ai<z£ ^ y 

K W >l£t!te 2 5M$ti4o 
[0 0 3 91 

Hi 2 (a) fcitfia 1 2 (b) C/tti9l^ **?WJ.tT^*'>-v/ujSem: 
[0 0 4 0] 

IH1 (a) isi^mi (b) Ic^-tctdC ¥-&*M£*U±<^WKfcl;LtfC V 
DScfc J: l)imti3 2 <7)#^>6 ? ii«$tL^ 0 ^F7>y^nffiBlli 

tCJ: «K SP^Mfli3 2 75 ? ffM$tL^> 0 is «£ tfR IE 

^iiiCJ:^ 3V^n3 4«$ftS 0 0 V^5 7 <f -18, iJct^R I E 

i$<Dmjj&^yj->tnz£ *>, &mm3 3<Dtz£><Dw.mm&fmztiz>o mm*** 
mmuKx z\tiz£t)^ 3 3 ^*s*i4 0 

[0 0 4 1 ] 

1 ^i»#*«l fcOIWCSgR ^Mt^-t^< J.o#^^«l «t *9 S^tB-T ^> «fc 

-f -Si t4 < > lisi^h l/-yV - K 1 3±twJgjfi§*t4o iofcft, ^ 

gM££M3 1 H/'/f 4 3 Ofilt^LT^iS 1 KftAt* i t S: 

ei»-c§*o Lfc^or, kw y$mm x v m^&mz^m%$i:Wtm& : j&i&z 

[0 0 4 2] 

4 fc, * 1 mm^miz x *u*, 1 ^M^T-^^itM 1 7 <omm «t 0 ® 

[0 0 4 3] 

* 1 IfcMtf&JfiU:: J: *tW\ Tff-J fzt-yjT (m*.l*mi (b) ) &;£>v>T. 

MS 1 <osi^f>f ^iifeii 1 7ofjjM^^^-^x^--y-^itm 1 5mmhti 

fe&ffi. 1 <r>mMfr f>y'j X7 ^jgfS* 5 ^ $ v 'J ^ K 7 r -b y h (facet 

mil#2 004-3028141 



mm 2 0 0 4 - 0 0 2 2 3 0 ^- V : 7/ 

^*i-^»^a6(7)^-a*ffl^/i^aop^. itffem-f&z tzmik-f&wtm 

[0 0 4 4 ] 

(a) , hi 3 (b) it, *3tw<nm2mmm^&&¥&mzMmm<Dmffim-e$>2>o 

HI 3 (a) tmi 3 (b) fcH, ffiStCj£^c-r<2,jS:gK#^^i-^o i2iftlii:^ 

MiiXfl^H 1 mmmtm%Z>fz)6, HI 3 (a) *>J:£/H13 (b) 
i 9 ^> SR^SMUftlMS l 7 Oft l 8 ofiJMX, isxr/vu y^-±mm m l 6 
9-*6i|»lEl 5^/£$=?x&^ 0 
(0 0 4 5 ] 

mi 4 (a) isXX/mi 4 (b) ~H1 5 ( a ) & <fc V*m 1 5 (b) , 117 ( 

a) nxx/mi7 (b) zm^r^w<nm2nMfmtz&z¥mmimmw^mMjj& 

Iz-^^xmWir&o mi 4 (a) , HI 5 (a) , 017 (a) It 013 (a) tmC 
filc<7) HJnS & &t & MaaX©^— M ^fflM K^Ltv^o 114 (b) , 121 1 5 (b) , El 
17 (b) It, HI 3 (b) i:|5]CfiM<7)®fM^i5^^MitXfI<7)— g)5^0Jc^LTv^ 

o 

[0 0 4 6] 

t -f . & i mm&mom 9txtm cum mifrfcz 0 >k\z, mi 4 ( a ) «t trig i 
±i:^^-ti#ii 5^fM$tL^, 0 mimmmtmmzLxv-7s/yu 

[0 0 4 7] 

HI 5 (a) &J:0qiIl 5 (b) K^-fctd^, tfiJxtSX V DfeCi *9 . 

isi±^ic mm?)* v y^-mmms ltmmzti&o * v y^-mmms 1 it 

y'J ^ymitWktfm^hti&o friz, ^f#i«l±^Ii:« #UxJiX VDmtz x 0. 
®f B mitH3 2 0MWI13 2 a^J&£a&o MSitSSiUHi. WftJBk 

3 2 a J: l9aa6&£*L£ 0 #:K> CVDft, joit/R I Ef Ol^tx^^^lrffl^ 
T, *t^BI3 2 a±<D£miZ, 5 2-&mfi£2tl& 0 i<Ov^^t5 2(±, HI 6 

PID53 ^tt^>o H 1 6 H&v^T. WLtir- MtJi££^ L"C 
[0 0 4 8] 

H 1 7 (a) jSit/H 1 7 (b) l^fJ:? v7^t5 2 ^fflwtR I EvS 
fQ^^tt x y f- «t 19, tt*H&l3 2 a<7)-^^*$tL^> 0 *t*4§!3 2 a^ 

&*$*Lfc^ia (r^n^) <7>* h y^-mmms l^j-y^-yvizx^m^^ti^o #nz 

, fil 1 ^»fJ?>H 1 0 (a) fcitTHlO (b) OX*I t HtfcK, r- MSiiis «t ^ 
^-->m£l§l 1 5 £-7* ^ t Lt, * h U- V J- K 1 3 <7)X®7) s Sai1-^ it h 

x^iti^i 60-^ m^-ftmmmki 7o-^^*$tt^ 0 ^is, hi 7 (a) 

X/mi7 (b) (C^i-J; ^ UT>77-4 /x'J T^O^^Ifelf IE 1 7±^(± > 
fi!3 2 MLtv^o 
[0 0 4 9] 

z<Dfe<Di:mizmLxit, mimmmm<Dmi 1 (a) nxt/mi 1 (b) -112 ( 
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a) &£V?mi 2 (b) tW\WtX&Z> 0 1"&;b-fc>, 0 11 (a) ££(711 1 1 (b) tw\ 
[0 0 5 0] 

B12 (a) is XZfm 1 2 (b) £ 1^ C < , J- * v -V K J: "9 «^S»« 

if 3 i^f^$tt^> 0 Mi3 2 ^(Dmnn^T-m.w i Mx^fttz^^ > 

>J nvcj: 0 C VDSCJ: f9ffi<!6^, £ tf>*° 'J v 'J a > Sr 0 1 3 (a) fciVlU ( 
[0 0 5 1 ] 

HI 3 (a) *>J:<70 13 (b) J: ? t:, Mi3 2 aOflPMrtt 

il 3 2 3 2 a C «t 1) SSlftii i ti, ll^ffift? ti& - £ <9 , iNI4g 

mm 3 2 s & i mmm t m cjmiz x^>, h3 4, mmm 

3 3rt*fM£*i£o 
[0 0 5 2] 

[0 0 5 3] 

(» 3 mmi&m) 

m 3 HJfcff^U4, & 1 Htt®lRO^#fl:|E1gi6«0«jt^ffiOllfeO|«i^H U 

WWHIiiU:, m2nMBm<vmi3 (a) 15^1^8113 (b) fcffi 
[0 0 5 4 ] 

#Cfc> 118 (a) &£Xfmi 8 (b) -0 2 0 (a) & J: t/0 2 0 (b) £ffiv>T# 
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